SUMMARY Leucocyte ascorbate (LA) and serum ascorbate (SA) were measured in patients who had sustained an acute cerebrovascular accident. There was a significant fall in LA and SA within 24 hours of the incident and this persisted for several weeks. The "stress" of the event resulted in a rise in serum cortisol concentration and depletion of both pituitary and adrenal glands of ascorbate when examined at post mortem. Serum fibrinogen concentrations also rose above normal.
It has been previously shown that after an acute myocardial infarction (MI) there is a significant fall in both leucocyte ascorbate (LA) and serum ascorbate (SA) and that this depletion will last for at least two months.1 2 It is not known whether these changes in LA and SA are specific for patients who have sustained an acute myocardial infarction.
It was decided therefore that the LA and SA status of patients who had sustained acute cerebrovascular accidents should be studied in a like manner to see if a similar pattern emerged. Opportunity' was also taken to compare the ascorbate content of brain tissue obtained from patients who had died from cerebrovascular accident with that of brain tissue obtained from patients who had died from other causes. Since there is an inverse relation between the adrenal content of ascorbate and the increased activity of the gland in states of stress,3 adrenal gland tissue was also examined for its ascorbate content.
Patients and methods

PATIENTS
Twenty-five patients (11 men, 14 women) who had sustained an acute cerebrovascular accident were studied. The mean age was 67 ± 10 yr. Ten patients were seen on the first day of the accident. Observations were made daily for the next 10 days and although it was not possible to make daily observations on each patient over the ten day period, 10 Accepted for publication 6 6 ,umol/l. Analysis of the four patients who died within four days of the cerebrovascular accident revealed a very low concentration of SA 10 ± 5 ,umol/1 (p < 0-02). The patient who died within two days had an SA of 6 ,umol/l. CORTISOL (Table 1) The mean plasma cortisol concentration in the 10 patients measured within 24 hours of the onset of acute cerebrovascular accident was 903 ± 587 nmol/l which although raised was not significantly different from the controls 556 ± 176 nmol/l (p > 005). On the second day the cortisol concentration had returned to a lower level of 592 ± 208 nmol/I and remained so throughout the period of the study.
Analysis of the four patients who died within four days of the acute cerebrovascular accident revealed a cortisol concentration of 1239 ± 384 nmol/l which was significantly different from normal (p < 0-01). The patient who died within two days had a cortisol concentration of 1468 nmol/l. FIBRINOGEN (Table 1) The mean plasma fibrinogen concentration of 10 patients seen within 24 hours of the onset of the cerebrovascular accident was 3-48 ± 0-51 g/l which is significantly higher than the controls at 2 84 ± 0-85 g/l (p < 0 05). The fibrinogen concentrations remained persistently higher than those in control subjects throughout the period of the study. Analysis of the four patients who died within four days of the acute cerebrovascular accident was significantly raised at 6-4 ± 3.7 g/l (p < 0 02). The patient who died within two days had a fibrinogen concentration of 6-04 g/l. Age (yr) (Table 2 ) There were nine samples from the undamaged hemisphere from patients who had died from cerebrovascular accident and similar samples from 14 patients who had died with other conditions. Samples were obtained from the grey matter, white matter, pituitary glands and adrenal glands for comparison. Analysis revealed that in both "cerebrovascular accident" and "other" samples the amount of ascorbate was greater in the grey matter (183 ± 52, 199 ± 45 mg/kg respectively) than in the white matter (143 ± 33, 155 + 30 mg/kg respectively) (p < 0 005) and that the ascorbate content of the adrenal glands (291 ± 126, 374 + 127 mg/kg respectively) and pituitary glands (294 ± 126, 428 ± 145 mg/kg respectively) for both groups were significantly greater than either the white matter or the grey matter (p < 0 02). In the "cerebrovascular accident" samples there were no significant differences between the ascorbate content of the pituitary and adrenal gland. In the "other" samples, there was a significant increase in ascorbate in the pituitary as compared to the adrenals (p < 0 02).
Between group analysis revealed that there were no significant differences between the ascorbate content of the grey matter or white matter in the two groups. There was significantly more ascorbate in the pituitary glands of the control subjects than the cerebrovascular accident patients (p < 0 02) and similarly in the adrenal glands (p < 0 05).
It was possible to analyse only one brain from a "cerebrovascular" patient in whom also the LA, SA, cortisol and fibrinogen concentrations were measured. This patient died within two days of the acute cerebrovascular condition. The results in this patient revealed the lowest concentrations of ascorbate and the highest of cortisol, fibrinogen and WBC in the whole study ( It was interesting to note that the four patients who died within four days of their cerebrovascular accident had a more severe reduction still in mean LA (32 nmol/108 WBC) and mean SA (10 ismol/l). The "stressfulness" of the deaths of this group of four patients is also reflected in the raised mean concentration of cortisol which was 1239 nmol/l compared to 903 nmol/l for the group of "cerebrovascular" patients as a whole and significantly greater than the mean control concentration of 556 nmol/l (p < 001).
In keeping with the raised concentrations of The pituitary and adrenal glands of this patient also had very low concentrations of ascorbateas compared to the mean ascorbate content of the adrenal and pituitary glands ofboth the "cerebrovascular" patients and the "other" patients. Ithas previously been shown that there is an inverse relation between the amount of ascorbic acid in the adrenal gland and the increased activity of the gland in states of "stress"3 although there is doubt as to the precise role of ascorbate in steroid metabolism. 13 These results again reflect that the greater the "stress" the more the adrenal and pituitary glands become depleted of ascorbate and perhaps even the brain tissue in general.
It is now clear that after a vascular catastrophe such as a myocardial infarction or an acute cerebrovascular accident there is depletion of body ascorbate as reflected in the low SA and LA and that the pituitary and adrenal glands are similarly affected. What is less clear is whether this depletion results in a suboptimal response to "stress" and whether, in the longer term, healing may be adversely affected. This study along with those on patients with acute myocaridal infarction suggests that the relation of ascorbate to acute and chronic vascular events requires further investigation.
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